Role of sympathetic nervous system in experimental hypertension and diabetes mellitus.
An investigation has been made to elucidate the role of sympathetic nervous system (SNS) in the development of renal hypertension and hyperglycemia in rats and rhesus monkeys using 6-hydroxydopamine (6-OHDA). Development of renal hypertension was blocked in weanling rats (80%), demedullated adult rats with 6-OHDA (75%) but not in adult rats sympathectomised with 6-OHDA. Weanling rats treated with 6-OHDA did not have any detectable catecholamine stores when measured 60 days after treatment with 6-OHDA. Unlike the weanling rats the hearts of the adult rats showed significant refilling of catecholamines 60 days after 6-OHDA treatment. 6-OHDA treatment and adrenalectomy did not modify the development of streptozotocin (STZ) induced hyperglycemia and the hypoglycemic effect of tolbutamide and phenformin. Chemical sympathectomy with 6-OHDA did not show any glucose intolerance in rhesus monkeys or any effect or insulin release. Phentolamine (PHE) and oxprenolol (OXP) pretreatment had no effect on development and maintenance of hyperglycemia. Although there was no effect on the endogenous catecholamines stored in the heart and brain in the diabetic rats, there was a marked increase in the urinary excretion of norepinephrine (NE), epinephrine (E), 3-methoxy-4 hydroxy mandelic acid (VMA) and creatinine. The rate of disappearance of (3H)-NE from rat heart was higher when compared to age matched controls. Diabetic rats showed increase responsiveness to angiotensin II and developed hypertension faster when their renal arteries were clamped as compared to controls. It is concluded that the functional SNS is important in the development of renal hypertension in the rat. Further the SNS in the rats and rhesus monkeys does not play any significant role in the STZ induced hyperglycemia, glucose intolerance and insulin release.